Coordinate regulation of ganglioside glycosyltransferases in differentiating NG108-15 neuroblastoma x glioma cells.
The enzymatic basis for ganglioside regulation during differentiation of NG108-15 mouse neuroblastoma x rat glioma hybrid cells was studied. This cell line contains four gangliosides that lie along the same biosynthetic pathway: GM3, GM2, GM1, and GD1a. Chemically induced neuronal differentiation of NG108-15 cells led to an 80% drop in the steady-state level of their major ganglioside, GM3, a sixfold increase in the level of a minor ganglioside, GM2 (which became the predominant ganglioside of differentiated cells); and relatively little change in the levels of GM1 and GD1a, which lie further along the same biosynthetic pathway. The enzymatic basis for this selective change in ganglioside expression was investigated by measuring the activity of two glycosyltransferases involved in ganglioside biosynthesis. UDP-N-acetylgalactosamine: GM3 N-acetylgalactosaminyltransferase (GM2-synthetase) activity increased fivefold during butyrate-induced differentiation, whereas UDP-galactose: GM2 galactosyltransferase (GM1-synthetase) activity decreased to 10% of its control level. Coordinate regulation of these two glycosyltransferases appears to be primarily responsible for the selective increase of GM2 expression during NG108-15 differentiation.